We examine the extent to which Americans with disabilities vote at the polls or take advantage of convenience voting reforms relative to voters without disabilities. The Help America Vote Act (2002) sought, in part, to increase polling place accessibility for the voters with disabilities, with a particular focus on those with vision disabilities. We construct two operationalizations of disability from the November Voting and Registration Supplement of the Current Population Survey over eight elections. A multinomial logistic model shows voters with a disability are significantly less likely to vote but are more likely to vote by mail ballot. Early in-person voting reforms have a marginal effect on the voting behavior of voters with disabilities. A matching model reveals adopting no-excuse absentee voting, permanent absentee voting, or both reforms increases the likelihood of voters with a disability casting a mail ballot.
Voting is a costly activity, but these costs are not equal for all voters. A voter must both negotiate a bureaucratic process and process information accumulated in the course of a campaign to cast her ballot. This article focuses on how people with disabilities navigate the voting process with an eye toward assessing the mode by which people with disabilities cast a ballot. The increasing use of convenience voting reforms since the late 1990s provides a context for assessing how attempts to reduce the opportunity costs of voting affect voting by people with disabilities.
Institutional factors, such as voter registration and polling place location, add to the costs that citizens consider when deciding whether to participate in elections (Dyck & Gimpel, 2005; Wolfinger & Rosenstone, 1980) . These factors contribute to the opportunity cost of voting and may, as a consequence, serve to disenfranchise citizens with disabilities. Enhancing access to voting for people with disabilities has been a common theme in the voting literature about people with disabilities (Bundy, 2003; McEldowney & Teaster, 2009; Schriner & Batavia, 2001 ). This article focuses on how people with disabilities navigate the voting process with an eye toward assessing the mode by which people with disabilities cast a ballot. The increasing use of convenience voting reforms since the late 1990s provides a context for assessing how attempts to reduce the opportunity costs of voting affect voting by people with disabilities.
Convenience voting reforms act to sidestep the accessibility (or lack thereof) of the polling place. These reforms are intended to increase turnout by decreasing the opportunity costs of voting (Aldrich, 1993; Downs, 1957; Haspel & Knotts, 2005; Riker & Ordeshook, 1968) . Although these reforms are often discussed in relation to the importance of the expressive aspects of voting, including coming together as a community on Election Day to cast ballots (Burden, Canon, Mayer, & Moynihan, 2011 , 2014 Thompson, 2004) , they are more often discussed in the context of making voting convenient in a literal sense. We move beyond an examination of these voting reforms solely on a convenience basis by focusing on people with disabilities. Previous literature finds voters with disabilities vote at a significantly lower rate than those without disabilities (Hall & Alvarez, 2012; Schur & Adya, 2013; Schur & Kruse, 2000; Schur, Shields, Kruse, & Schriner, 2002; Schur, Shields, & Schriner, 2003 . We expect convenience voting reforms to change whether-and how-voters with disabilities cast a ballot.
We have assembled a large set of survey data over eight election cycles to quantify the relationship between disability and voting behavior. We present two methods to identify voters with disabilities and three statistical models estimating the effect of disability on voting behavior. We find people with disabilities are significantly more likely to abstain from voting, but also significantly more likely to vote by a mail ballot, than the general population. We use a matching model to estimate the average treatment effect for four mail voting reforms: no-excuse absentee voting, permanent absentee voting, the union of no-excuse and permanent absentee voting, and voting by mail (VBM). We find people with disabilities are more likely to use a mail ballot compared with similar voters with disabilities in states without any of these reforms.
We first establish that people with disabilities participate in elections at a significantly lower rate than the people without a disability and then address two policy areas that may increase voting among voters with disabilities: polling place accessibility and convenience voting. From this discussion, we derive hypotheses related to the voting behavior of citizens with disabilities. We then describe the Current Population Survey (CPS), present our findings, and provide a few concluding observations.
Disability and Political Participation
According to the American Community Survey (ACS), about 12% of the American population has some kind of disability. 1 Having a disability is associated with a lower turnout rate. According to the CPS, 64.12% of voters with a vision impairment cast a ballot in the 2008 election, compared with 73.85% for all voters (a difference of about 9.73 percentage points). This difference remains in lower-salience midterm elections, however, at a reduced rate. The CPS estimates 45.03% of vision impaired voters cast a ballot in the 2010 election, compared with 54.28% among all voters (a difference of about 9.25 percentage points). 2 The essence of democracy is to involve members of a society in the workings of the system that governs them (Dahl, 1971 (Dahl, , 1956 . Democracy fails to reach its potential, then, if certain members of the society are excluded from participatory processes like elections. The lower rate of turnout associated with a disability is one indicator that the interests of the citizens with disabilities in America are not given equal voice.
Political participation is often seen as a product of three related elements: available resources (e.g., time, money, civic skills, etc.), political psychological dispositions (such as feelings of efficacy or partisan affiliation), and recruitment, which typically diffuses through networks (Verba, Schlozman, & Brady, 1995) . Scholars have examined these drivers of political participation and have concluded people with disabilities experience deficits with regard to each element (see Schur & Kruse, 2014, pp. 190-193 for a review). Our study is designed to assess whether innovations in public policy and election administration can improve turnout among voters with disabilities.
at UNIV OF FLORIDA Smathers Libraries on April 17, 2016 apr.sagepub.com Downloaded from 5-cv-03061-GCS-EPD Doc #: 30-1 Filed: 05/04/16 Page: 4 of 29 PAGEID Scholarship in the areas of social movements, public policy, and legal studies has considered the equal inclusion of people with disabilities. The social movements literature highlights how people with disabilities have lobbied for public policies, with particular reference to the Americans With Disabilities Act (ADA; Barnartt & Scotch, 2001; Erkulwater, 2006; Fleischer & Zames, 2001; Shapiro, 1993) . A second perspective emphasizes how the citizens with disabilities frame their policy agendas, considering how agendas of cause, care, cure, and anti-subordination differ (Baker, 2011; Colker, 2009 ). Third, a large legal literature considers the complexities of implementing "reasonable accommodation" requirements of the ADA (Blanck, Hill, Siegal, & Waterstone, 2004; Shakespeare, 2006) .
A growing literature finds disability is associated with lower rates of a variety of participatory activities. Schur and Kruse (2000) find a 14 percentage point gap in turnout-but a 15 percentage point gap in favor of the voters with disabilities when looking only at use of absentee ballots-in the 1992 general election in New Jersey between registrants with spinal cord injuries and all voters. Shields, Fletcher, and Fletcher (1998) find the citizens with disabilities are less likely to be registered and less likely to vote, but more likely to cast an absentee ballot than voters without disabilities in the 1994 elections. Barreto, Streb, Marks, and Guerra (2006) found 15% of absentee voters cited mobility impairment as their reason to vote absentee in the 2003 California gubernatorial recall election. In 2008, voters with disabilities were more likely to cast a mail ballot than non-disabled voters (Alvarez, Levin, & Sinclair, 2012) . The turnout gap between voters with disabilities and all voters is found in subsequent studies (Schur & Adya, 2013; Schur et al., 2002; Schur et al., 2003 Schur et al., , 2005 . Citizens with disabilities are also less likely to be active in a range of participatory activities (Schur & Adya, 2013) . Using data from 2008 and 2010 , Hall and Alvarez (2012 show the citizens with disabilities are less likely to vote at all but more likely to vote by a mail ballot than those without disabilities.
A recently published study of voting by citizens with disabilities is directly relevant to our project. Schur and Kruse (2014) use the CPS from 2008 and 2010 and the Survey of the Performance of the American Electorate from 2012 to assess the effect of a variety of election policies and practices on voting by citizens with disabilities. These survey data also reveal a gap in turnout among voters with disabilities, though this gap is reduced in the 2010 midterms and is largely nonexistent for voters with a hearing impairment. Schur and Kruse (2014) measure the effect of three mail voting reforms we describe further below and find "all three of these vote-by-mail systems were linked to higher turnout in 2010 but not 2008" while other practices such as Election Day registration or early in-person voting "do not appear to be consistently at UNIV OF FLORIDA Smathers Libraries on April 17, 2016 apr.sagepub.com Downloaded from related to voter turnout" (p. 213). With regard to findings that mail voting reforms increase turnout among voters with disabilities, Schur and Kruse (2014) also find "the positive effects of these alternatives to the excuserequired system appear to be broadly spread across the disability population" (p. 214). The present study elaborates on the relationship between disability and voting behavior by, first, using CPS data to construct a second operationalization of disability to compare with the six questions in the survey asking about a variety of types of disability. We also draw upon a larger set of elections for our analyses, expanding the set of elections under consideration forward in time to include the 2012 CPS and back to the 1998 elections. Finally, we are able to assess if the provision of early in-person voting itself has any effect on the voting behavior of registrants with disabilities.
Disability and Election Administration
Ensuring the integrity of the voting process took on renewed relevance when policymakers considered action to address voting concerns highlighted during the 2000 election (see Hasen, 2013 , for a description of the administrative crisis in Florida). Increasing the accessibility of polling places for voters with disabilities became one goal of the proposed legislation, and people with disabilities were invited to testify about their concerns (Weis, 2005) . The Help America Vote Act (HAVA, Public Law 107-252) was passed in 2002 to correct the administrative and technological flaws exposed in Florida and elsewhere. The Act allocated federal funding for states to update voting technology, including the famous punch-card style voting machines, noted for high rates of "residual votes" (Ansolabehere & Stewart, 2005) .
To assist people with disabilities, HAVA includes provisions to alleviate some of the problems people with disabilities, specifically people with a vision disability, encounter while trying to vote. For example, one important provision requires "at least one direct recording electronic voting system or other voting system equipped for individuals with disabilities at each polling place" (HAVA Title III Part B). Scholars question why HAVA narrowly attempted to address issues affecting those with vision impairments. The Act includes only one system requirement and fails to address many problems people with other kinds of disabilities experience (Jones & Simons, 2012, p. 223) . As Waterstone (2003) notes, HAVA only applies to federal elections, leaving unresolved whether voting will be accessible to registrants with disabilities during state and local elections. Ward, Baker, and Moon (2009) note the success of federal legislation relevant to the enfranchisement of people with disabilities relies on the "practice and the attitudes" of local election officials. Tokaji (2005) echoes a similar sentiment, noting it is unclear whether at UNIV OF FLORIDA Smathers Libraries on April 17, 2016 apr.sagepub.com Downloaded from 5-cv-03061-GCS-EPD Doc #: 30-1 Filed: 05/04/16 Page: 6 of 29 PAGEID Ohio will comply with requirements set out in HAVA. One barrier to the success of HAVA, as Weis explains, is that state officials "reflect a lack of awareness or acknowledgment . . . that many potential disabled voters are not making a choice-they literally cannot vote due to various physical obstacles" (Weis, 2005, p. 436, emphasis in original) .
An obvious obstacle to voting is accessibility of the polling place itself. After the 2000 election, in 2001, the U.S. Government Accountability Office (USGAO) presented a report to members of Congress about access to polling places and alternative voting methods for voters with disabilities. The report found states to vary widely in how they addressed and assessed polling place accessibility, with nine states without "specific accessibility standards" (USGAO, 2001) . The greatest impediments to accessibility documented in the 2001 report are the route from the parking area to the building entrance and the building entrance itself. A comparable report was produced in 2009 by the USGAO. In 2009, the report indicates polling place accessibility had improved from 2000 to 2008, with 27.3% of polling places with no potential impediments in 2008 as compared with 16% in 2000 (USGAO, 2009 ). These results demonstrate that physical accessibility to polling places around the United States, while improving, is still low. Nonetheless, election officials have limited resources to make accommodations, and these changes are, at times, at odds with the preferences of disability activists (Bundy, 2003) . Citizens with disabilities often face insurmountable obstacles to get to the polling place and cast a ballot.
Convenience Voting
A second set of policy reforms aims to increase ballot access by increasing the availability of ballots either before Election Day or away from the polling place. All states provide for some form of mail voting for voters who may be unable to travel to the polling place on Election Day. The amendments added to the 1970 reauthorization of the Voting Rights Act of 1965 include a provision that any voter who had moved less than 30 days before an election could vote by means of an absentee ballot from their previous state of residence (Keyssar, 2000, p. 275) . Voters who have not moved may-under some limitations-still request to vote by means of an absentee ballot. As of 2014, 14 states require a voter to state a reason to vote absentee. 3 However, voters with a disability in each of these states are specifically exempted from this requirement. Pennsylvania state law, for one illustrative example, establishes that "A registered elector who is unable to attend the polling place on the day of any primary or election because of illness or physical disability" may submit an application to be mailed an absentee ballot. 4 This statutory framework allows voters with a disability to vote absentee in any election they choose, provided the voter discloses a disability. Yet, a voter wishing to vote absentee in one of these "excuse required" states must resubmit an application to do so for each election.
There are two types of convenience voting above and beyond excuserequired absentee voting in the United States (Gronke, Galanes-Rosenbaum, Miller, & Toffey, 2008) . First, the voter may be permitted to cast their ballot at the polling place or some other designated site for a period of time before Election Day. Early in-person voting requires the voter to present herself (and, in some states, confirm her identity) and cast a ballot at a staffed polling place. Early in-person voting constituted 14.21% of the ballots in the 2012 election, a more than sixfold increase since the 1998 elections (see Figure 1 ).
Mail balloting is the second class of convenience voting reform. This general category actually describes three related reforms (Mann, 2014) . 5 The first of these is no-excuse absentee voting. An absentee voter is required to complete an application stating her intention to vote absentee and return that application to the election officials before an absentee ballot is sent to the voter. This request for an absentee ballot must be completed for each election in which the voter intends to vote absentee. Permanent absentee voting is an extension of no-excuse absentee voting. Permanent absentee voting eliminates the requirement that a voter reapply to vote absentee. The request to Note. Percentages are calculated using weighted CPS data.
at UNIV OF FLORIDA Smathers Libraries on April 17, 2016 apr.sagepub.com Downloaded from 5-cv-03061-GCS-EPD Doc #: 30-1 Filed: 05/04/16 Page: 8 of 29 PAGEID vote absentee remains in place as long as the voter remains on the registration roll. The third reform is VBM. Under this system, polling places are entirely eliminated, and each registered voter is automatically mailed a ballot in advance of an election. 6 Oregon was the first state to adopt VBM in 2000, and Washington State gradually transitioned to VBM through the 1990s and 2000s before mandating VBM in 2011. Colorado adopted VBM in 2013. The three types of mail balloting together constituted 18.57% of ballots cast in 2012, a steady increase since 1998 (see Figure 1) .
Research into the effects on turnout of these reforms is mixed. Early inperson voting increased turnout in Tennessee in 1994 (Richardson & Neeley, 1996) , but subsequent research either finds no significant effect (Fitzgerald, 2005) or finds a negative turnout effect (Burden et al., 2014; Richey, 2008) . In contrast, Leighley and Nagler (2013) examine turnout in presidential elections between 1972 and 2008 using a cross-sectional time-series model and find no-excuse absentee voting increases turnout by about three percentage points, an effect they describe as "one of-if not the-single most important of the changes made to election laws since the Civil Rights Act . . ." (p. 115).
VBM was thought to increase turnout in Oregon elections (Richey, 2008; Southwell & Burchett, 2000) , but that finding was not replicated in subsequent analyses (Gronke & Miller, 2012) . VBM has a small but significant effect-on the order of two to four percentage points-on turnout in Washington State (Gerber, Huber, & Hill, 2013) . In California, by contrast, VBM-mandated in precincts with a small number of registered voters-is associated with a lower turnout rate (Bergman & Yates, 2011; Kousser & Mullin, 2007) . Furthermore, any positive effect on turnout dissipates quickly, usually within two to three electoral cycles (Giammo & Brox, 2010 ). VBM appears to increase turnout in off-cycle, special elections (Gronke & Miller, 2012; Karp & Banducci, 2000; Kousser & Mullin, 2007) .
One explanation for the lack of a consistent and significant boost to turnout from these voting reforms may be due to the differential mobilizing effect of the reforms. Evidence from Oregon shows VBM advantages resource-rich voters, converting otherwise marginal voters into frequent voters without mobilizing voting activity among resource-poor voters (Berinsky, 2005; Berinsky, Burns, & Traugott, 2001; Karp & Banducci, 2001 , 2000 . One nationwide study found early in-person voting-in contrast to the varieties of mail voting or voting at the polling place on Election Day-tends to exacerbate existing stratification in the electorate (Rigby & Springer, 2011) . Monroe and Sylvester (2011) use an experiment to show VBM also increases the likelihood of voting for those voters predisposed to vote anyway.
This study moves beyond the discourse of convenience voting reforms as a policy meant to appeal to time-pressured voters who would vote on Election Day even if the reform was not in place. Instead, we test whether voters with disabilities are more responsive to a decrease in the costs of voting than people without a disability.
Hypotheses
This article analyzes two research questions.
Research Question 1: Do people with one or more disabilities participate in elections at the same rate as the people who do not have a disability? Research Question 2: Do voters with disabilities use convenience voting reforms?
Existing literature consistently finds citizens with disabilities vote at a lower rate than other voters. Thus, we expect the data we have collected to show that the likelihood of voting is lower for respondents with a disability. Convenience voting reforms are designed, in part, to increase turnout. These reforms operate according to two separate mechanisms depending on whether a ballot is cast early in-person or by one of the three mail voting methods identified above. On one hand, early in-person voting bears a close resemblance to voting at the polls on Election Day. Therefore, we expect voters with a disability are less likely to cast a ballot early in-person. On the other hand, one way to avoid the problem of polling place accessibility is to deliver the ballot directly to the voter. We expect voters with a disability are more likely to cast a mail ballot, whether by means of absentee, permanent absentee, or Oregon-style VBM reforms.
Hypothesis 1 (H1):
Having a disability has a negative effect on one's likelihood of voting. Hypothesis 2 (H2): Having a disability has a negative effect on one's likelihood of voting early in-person. Hypothesis 3 (H3): Having a disability has a positive effect on one's likelihood of using a mail ballot.
Data and Method
The CPS is a monthly survey administered by the U.S. Census Bureau and the Bureau of Labor Statistics. The CPS is the primary survey of the American labor force. Notably, it is the source of the national unemployment rate. 7 The survey itself includes a probability sample of about 60,000 households on a nationwide basis. 8 The November supplement to the CPS includes a series of questions about voting behavior (i.e., whether the respondent voted and, if so, the mode by which a ballot was cast) that we use in our analyses below (see Leighley & Nagler, 2013; Wolfinger & Rosenstone, 1980 for studies using CPS data to examine voting behavior). These data include a mix of presidential and midterm elections between 1998 and 2012. We exclude respondents who are younger than 18 or are not American citizens, and thus not able to vote, and reweight these turnout data by aggregate state-level voting rates to correct for non-response bias in the survey itself (Hur & Achen, 2013) . We are left with a large sample of respondents for each election cycle (ranging between about 83,000 and 99,000 per year).
The ADA defines disability as "a physical or mental impairment that substantially limits one or more major life activities of such individual." 9 The CPS includes two operationalizations of disability: A set of 6 questions asking respondents whether they have a specific disability, which we refer to as the "pan-disability measure," and a set of 12 questions that include a response option indicating disability, which we use to identify respondents with a "labor-precluding disability." 10 The set of questions related to the labor-precluding disability measure is present in each CPS survey; the set of questions we use to create the pan-disability measure is present in the 2008, 2010, and 2012 surveys. We briefly describe these measures of disability. Wolfe's (1980) study of the labor force participants with disabilities was one of the first to use the CPS to identify people with disabilities and compare them with the non-disabled population. Wolfe used a three-step process to identify the workers with a disability using the CPS, in part relying on respondents' answers to questions about limitations to the work a person can do. This approach, similar in aim to our labor-precluding disability measure but using a different set of questions in the 1977 CPS, was criticized on the grounds that the CPS cannot identify "people who are able to work full time, full year despite their physical or mental handicaps" (Rones, 1981, p. 38) . Subsequent commentary on the question of identifying the survey respondents with disabilities argued the CPS cannot measure disability among those not in the labor force (Hale, 2001 ). These objections, while pertinent to discussions of the economic well-being of laborers with disabilities, are less relevant to analyses of their political behavior. Our measure of labor-precluding disability includes only those respondents with "work limiting health conditions," which precludes employment (Wolfe, 1981, p. 39) . Hale (2001) makes clear that the survey is administered in such a way that a respondent cannot be coded as having a disability if she is in the labor force (i.e., employed or unemployed and looking for work). Thus, our measure of labor-precluding disability identifies those respondents who report a disability of some kind and are unable to work in the course of the year. It may be the case that other respondents with a disability are not captured by this measure, but it is highly unlikely that the measure includes non-disabled respondents.
The labor-precluding disability operationalization is based on self-reports of disability in response to questions about current employment or the active searching for future employment. As such, it is a reasonable assumption that self-reports of disability will be underreported, due to the social stigma of admitting a disability or other reasons. Studies that examine the accuracy of self-reports of disability come to a variety of conclusions. Benítez-Silva, Buchinksy, Chan, Cheidvasser, and Rust (2004) compare self-reported disability in the Health and Retirement Study against the Social Security Administration's determination of the respondent's disability. They conclude that while there is a considerable part of the population that seems to inflate somewhat their evaluation of their disability, there is just as large a part of the population that does exactly the opposite. Overall, the individuals' evaluation of their disability is on average the same as the [Social Security Administration] evaluation of that disability. (Benítez-Silva et al., 2004, p. 668) Merrill, Seeman, Kasl, and Berkman (1997) report findings from the 1988 Established Populations for the Epidemiologic Study of the Elderly in New Haven, Connecticut, to measure the gender differences in self-reported disability compared with performance. They found, While most self-reports of functional problems are quite accurate when compared to performance (defined as the standard), there are genuine gender differences among those who inaccurately reported their functional status. Among the discrepancies, both men and women over-and underreported functional problems. However, more women over-reported and more men under-reported these problems. (M23) These two studies demonstrate self-reports of disability are generally accurate, though an individual may vary from the average taken from all participants in a given study.
More recent analyses of data from the Health and Retirement Study and the Survey of Income and Program Participation have found "evidence that some types of respondents systematically over-report disability" (Kreider & Pepper, 2007, p. 439) . It remains unknown, however, if the same biases are present in the CPS. Further research into the measurement error of associated with determining disability by means of large surveys is warranted.
Development of the questions we use to construct a second measure of disability-what we refer to as the pan-disability measure-began in February 
1998 when President Clinton ordered the Bureau of Labor Statistics-in concert with 17 other federal agencies-to create a method to measure the employment rate of the laborers with disabilities pursuant to Executive Order 13078 (McMenamin & Hipple, 2014) . New questions related to disability were first included in the February 2006 CPS. However, after internal validity testing raised some concerns with these new questions, the CPS ultimately adopted the format of disability questions used in the American Community Survey. The revised battery of disability-related questions were first used in the June 2008 CPS. The CPS asks about the following types of disability: hearing, vision, memory and concentration, physical and mobility, dressing or bathing, or difficulty doing errands outside the home. We include a respondent who reports one or more of these disabilities in the pan-disability operationalization.
These two measures of disability are moderately related to each other. The correlation between "labor-precluding disability" and "pan-disability" is .41 (N = 282,182 ). An average of 5.8% of the survey respondents in a given year report a labor-precluding disability (from a low of 5.07% in 1998 to 6.58% in 2012). An average of 13% of the survey respondents report one of the descriptive disabilities included in the CPS since 2008 (from a low of 12.75% in 2010 to 13.15% in 2012). 11 About 2.4% (5,891 observations) of respondents reporting none of the six disability types added to the CPS in 2008 are counted as having a disability using the labor-precluding disability survey questions. The overlap between the two measures increases as respondents report additional descriptive disabilities. 12 Alvarez, Bailey, and Katz (2011) have described the "canonical turnout model" using CPS data to include age, education (and the squared terms of each), household income, residence in a Southern state, and non-White race. Burden et al. (2014) also incorporate a number of other items from the survey in their analysis of the effect of voting laws. In our analyses, we include the two operationalizations of disability, these canonical survey items, and add controls for respondents' gender, marital status, race or ethnicity (whether White, Black, or Latino), and a dummy variable for each survey year. Household income is originally coded on a scale between 1 and 16. We divide this 16-point scale into quintiles to test for significant and nonlinear effects of income on voting behavior. 13 We describe each variable in our models in Table A1 of the online appendix (available at http://apr.sagepub.com/ supplemental). Table 1 displays summary statistics of key variables in our models across the two disability operationalizations in reference to the respondents without a disability in the survey. The samples of respondents with disabilities are significantly different from the non-disabled respondents in numerous ways. The income distribution shows respondents with either a labor-precluding or one of the pan-disability types are more often among the lower income quintiles than the aggregate electorate and less often among the middle or high income quintiles. People with disabilities are significantly older 14 than people without a disability, less educated, and less likely to be married. Respondents with a labor-precluding disability are more likely to be Black (but not Latino) and reside in the South; respondents with one of the pan-disability types are less likely to be Latino and more likely to be female. 15 We estimate a multinomial logistic and a matching model to identify significant relationships between disability, convenience voting reforms, and voting behavior. We discussed above the range of options available to voters in terms of how (or whether) to cast a ballot. This set of options transcends a dichotomous choice model, as voters can choose among a set of vote modes, but without some order imposed on that choice. At the same time, a voter is constrained to make use of only one of these voting methods; a voter cannot both vote at the polling place and by mail ballot. A multinomial logistic model is useful when distinguishing between a set of nominal categories, such as the range of voting methods available to voters (Borooah, 2002) . The dependent variable is coded according to the respondent's voting behavior: 5-cv-03061-GCS-EPD Doc #: 30-1 Filed: 05/04/16 Page: 14 of 29 PAGEID whether she abstained, voted at the polls on Election Day, voted early inperson, or voted by a mail ballot. We report relative risk ratios in the table; results greater than 1 indicate a positive effect, and results less than 1 indicate a negative effect, and the reported coefficients are interpreted in reference to the excluded category: voting at the polls on Election Day.
Before turning to our results, we show the baseline turnout and early voting use for all respondents and for each operationalization of disability in the CPS in Table 2 . We observe a gap in turnout for respondents with a laborprecluding disability; the turnout gap for respondents with one of the pandisability types is only significant in 2008. Rates of early in-person voting are roughly comparable across the three pools of respondents, though marginally higher for respondents with one of the pan-disability types in 2010. Respondents with a labor-precluding disability are more likely to cast a mail ballot, except for the latter elections; respondents with one of the pandisability types are markedly more likely to cast a mail ballot. 16
Results
According to Jones and Simons (2012) , HAVA intended to make polling places more accessible to voters with vision difficulties. We test this expectation, first, for voters with any of the descriptive disabilities included in the latter three rounds of the CPS and present the results in Table 3 . We then present results estimating the effect on voting behavior associated with either of our measures of disability in Table 4 . In general, these results support our first and third hypotheses. Results in these tables are taken from all available observations in the CPS. One could claim that the appropriate basis for 1.000*** (0.000)
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In Table 3 , we observe that any disability other than a hearing impairment is associated with an increased likelihood of abstaining from voting. These results support prior research and our expectation in H1. The results for early in-person voting, however, do not support our expectation in H2. Having a cognitive impairment or experiencing difficulty with either self-care or tasks outside the home is associated with a lower likelihood of voting early inperson, but that effect is not statistically significant. A vision or mobility impairment is actually associated with a higher likelihood of voting early. We find some support for H3 with regard to respondents with a mobility impairment or difficulties related to either self-care or tasks outside the home. A cognitive impairment is associated with a higher rate of abstention but is not significantly related to either early in-person or mail voting. Voters with a hearing impairment, by contrast, do not significantly differ from voters without a disability.
This analysis is unable to measure the voting behavior of people with any of the pan-disability types prior to the addition of questions about physical and mental disabilities to the CPS in 2008. To assess the behavior of voters Note. Coefficients are estimated in two multinomial logit models, one for each operationalization of disability. Relative risk ratios are reported and are in reference to voting in person at the polls on Election Day. Robust standard errors clustered by state are reported in parentheses. Year estimates are in reference to the excluded 1998 category (for labor-precluding disability models) or the excluded 2008 category (for models using the broad disability measure). Income estimates are in reference to the excluded first (bottom) quintile. *p < .1. **p < .05. ***p < .01.
Table 4. (continued)
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We expected disability to have a negative effect on voting (H1), and-all else being equal-we find strong support for this hypothesis. Both measures of disability significantly increase the likelihood a voter will abstain from voting. Choosing not to vote is also significantly related to other variables in our model. Abstaining is less likely among wealthier and older survey respondents. Higher levels of educational attainment reduce the likelihood of abstaining, though this relationship is curvilinear. Men and Latino respondents are less likely to vote, while married respondents, Whites, and Blacks are more likely to vote. Unsurprisingly, these data show that voting is more likely in presidential election years (A. Campbell, 1960; J. E. Campbell, 1987) .
There is no clear relationship between disability and voting early in-person (H2). The change in the likelihood of voting early in-person for respondents with a labor-precluding disability is in the anticipated direction, but the effect is indiscernible from zero. Respondents with one of the pan-disability types are slightly more likely to cast a ballot early in-person, though this result may be reflective of the results of the vision and mobility impaired respondents in Table 3 . Being female, less affluent, moderately educated, and residing in the South increases the likelihood that a respondent will vote early in-person. The likelihood of voting early in-person is trending upward over time, though the effect is lower in midterm elections than presidential years. Table 4 supports our hypothesis that having a disability and mail voting are positively related (H3). This finding is consistent with earlier research (Schur & Kruse, 2000) . The decrease in the likelihood of voting for each operationalization of disability is almost offset by an increase in the likelihood of voting by a mail ballot. On average, having a labor-precluding disability increases the likelihood of abstaining by about 78%, while the same status increases the likelihood of voting by a mail ballot by about 68%. Similarly, one of the pan-disability types not only increases the likelihood of abstaining by about 69% but also increases the likelihood of casting a mail ballot by about 51%. Mail voting is most likely among younger and older respondents (in a curvilinear fashion). Men, married respondents, Whites, and Blacks are significantly less likely to use a mail ballot. Consistent with the data presented in Figure 1 above, the likelihood of voting by a mail ballot has steadily increased over time. Tables 3 and 4 indicate voters with a disability are significantly more likely to cast a mail ballot relative to voters without a disability. Recall that mail voting encompasses three separate reforms: no-excuse absentee voting, permanent absentee voting, and VBM. What is the effect-in terms of likelihood of casting a mail ballot-of each reform?
We estimate the average treatment effect on the likelihood of casting a mail ballot using a nearest-neighbor matching model. Matching models compare the observed outcome of a given "treated" observation with the observed outcome of an "untreated" observation most similar to the "treated" observation. In this manner, matching models balance between the treatment and control groups and improve causal inference (Kousser & Mullin, 2007, p. 435 ; see also Abadie & Imbens, 2006; Ho, Imai, King, & Stuart, 2007; Imbens, 2004; Rosenbaum & Rubin, 1983) . We estimate the effect of four treatment conditions relative to the excuse-required control group: the provision of no-excuse absentee voting, permanent absentee voting, the union of both no-excuse absentee and permanent absentee voting, and VBM. We match a treated observation with between 5 and 35 most similar untreated observations using the explanatory variables in Table 4 .
We require a data set of state voting laws to estimate the average treatment effect of the three mail voting reforms. As noted above, Leighley and Nagler (2013) examine the effect of convenience voting reforms on presidential elections between 1972 and 2008. We began with this data set and fill in and cross-reference state laws in the midterm elections between 1998 and 2010 as well as the 2012 elections through our own archival work and in consultation with staff at the National Conference of State Legislatures and the Early Voting Information Center. We were unable to definitively establish the first election in the District of Columbia in which permanent absentee voting was available to elderly or voters with a physical disability. In the matching results, therefore, we exclude all respondents from Washington, D.C. Our results are included in Table 5 .
First, we observe that any of these reforms increase the likelihood of mail voting across the electorate. Voters with a disability in a state that provides for any of these reforms are more likely to cast a mail ballot than similar voters with a disability in a state requiring a voter to satisfy some criteria for access to an absentee ballot and that the voter reapply for an absentee ballot in each election. To wit, a no-excuse absentee voting law increases the likelihood a voter will cast an absentee ballot by about 13%. Voters with a disability are significantly more likely to use an absentee ballot than the general population (the treatment effect of this convenience voting reform is additionally significantly different-on the basis of a two-tailed difference of means test-from the treatment effect of the reform on all voters). Permanent absentee voting also increases the likelihood of using a mail ballot, though this effect is marginally lower for voters with a labor-precluding disability compared with all voters. Similarly, states that adopt both no-excuse absentee and permanent absentee voting observe an increase in the likelihood of using a mail ballot for all voters. This effect is more pronounced among either group of voters with disabilities. VBM, by contrast, appears to have a lower treatment effect on the likelihood of using a mail ballot for either classification of disability. One explanation for this trend-that is consistent with the results we presented above in Tables 3 and 4-is that voters with a disability are already more likely to use a mail ballot to vote, and requiring all voters to do so may not substantially alter the voting behavior of voters with a disability. 17
Conclusion
Convenience reforms are intended to reduce the opportunity costs of voting and, thereby, increase turnout among populations for whom voting is prohibitively costly. Few studies of these reforms find positive turnout effects. Furthermore, research about who these reforms actually mobilize suggests already disenfranchised populations remain unincorporated into the political process.
We estimate the turnout effects of convenience voting reforms on voters with disabilities. The CPS has included questions specifically about disability since 2008, but we take advantage of a series of questions that include disability as a response option to extend our analysis back in time over eight electoral cycles. We find that people with disabilities are significantly less likely to vote than people without a disability. Voters with disabilities, nonetheless, are significantly more likely to cast a mail ballot. These findings are consistent when looking at voters who have a labor-precluding disability or one of the pan-disability types (other than a hearing or cognitive impairment).
These data suggest reforms designed to increase the accessibility of the polling place for voters with disabilities (e.g., HAVA) will have a minimal effect on turnout among people with disabilities. There is little evidence to suggest voters with a disability cast their ballots at the polling place on Election Day. Instead, these data show voters with a disability in large part cast mail ballots.
We recognize that the findings presented here are interpreted within the limitations of the CPS. The survey does not ask about partisan identification, a well-known predictor of voting behavior, and is unable to address when a disability is manifested in a respondent's life. Furthermore, the survey does not allow us to examine how the voting behavior of the same respondents changes over time, given the sample frame of the CPS. A panel study of the voting behavior of respondents with disabilities may shed additional light on the effect of convenience voting reforms on voting over time. We hope future research in this area would expand on these findings to consider the role of political parties and interest groups in working with people with disabilities to take advantage of convenience voting reforms while striving to maintain ballot secrecy for people with disabilities who opt to use a mail ballot (Tokaji & Colker, 2007) .
Democratic politics requires a space in which citizens can contribute to the policymaking process by engaging with their peers and representatives. Voting in elections is the preeminent example of such engagement. As other scholars have noted-and we also find-Americans with disabilities are significantly less likely to participate in elections, an essential act of democratic life. These data show, however, that having a disability does not always lead to disenfranchisement. Instead, there are ways to reform voting systems to make the franchise more accessible for Americans with disabilities. 4 months, then not surveyed for 8 months, and then included in the survey for 4 final months. As a result, we cannot assess whether these voting reforms have an effect on the likelihood of voting for the same individual in sequential elections. Relying on a proxy to report voting behavior is somewhat problematic. Highton (2005) found a small overestimate of voting, but otherwise, the correlation with other variables is not affected by proxy-reported turnout. 9. The Americans With Disabilities Act (ADA) further observes that an individual has a disability if she has a record of such an impairment or is regarded by others as having such an impairment. With reference to major life activities, the ADA stipulates them to include, but are not limited only to, caring for oneself, performing manual tasks, seeing, hearing, eating, sleeping, walking, standing, lifting, bending, speaking, breathing, learning, reading, concentrating, thinking, communicating, and working. Major life activities are further stipulated to include major bodily functions, including functions of the immune system, normal cell growth, and digestive, bowel, bladder, neurological, brain, respiratory, circulatory, endocrine, and reproductive functions. 10. One of these questions, asking the respondents to explain why they did not vote, is omitted from the labor-precluding disability measure to avoid bias in the models of voting behavior we present below. 11. Cross-tabulation of these two operationalizations of disability show about half (47.73%) of the survey respondents who report a physical disability also report a labor-precluding disability. About a third of respondents who report either difficulty going outside alone (31.83%) or difficulty remembering or concentrating (28.20%), about one sixth of respondents who report difficulties with self-care (16.62%), and less than one tenth of respondents with either a hearing disability (9.15%) or a vision disability (8.87%) also report a labor-precluding disability. 12. About 23% (4,645 observations) of respondents reporting one disability, 40% (3,316 observations) of respondents reporting two types, 47% (2,172 observations) of respondents reporting three types, and 49% (1,173) of respondents reporting four types of disabilities also fall under the labor-precluding disability operationalization. There are a trivial number of observations in the data set with five or six of the types of disability included in the pan-disability measure. 13. We use the xtile command in Stata to sort observations into income quintiles for each survey. The top quintile is underrepresented relative to other categories, comprising 12.52% of all observations. 14. The correlation between age and a labor-precluding disability in the pooled CPS data set is .074; the correlation is .30 for the pan-disability measure. 15. These data are consistent with an earlier study of disability and employment (Wolfe, 1980) with regard to age, marital status, education, and income. 16. We drop respondents covered by both operationalizations of disability to avoid double counting respondents with a disability and report turnout and convenience voting use for respondents only covered by either the labor-precluding or pan-disability operationalization.
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